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Abstract

Student-centred learning can be used in Web-courses
to increasestudentactivity, motivation and commitment.
EDUCO is a systemfor student-centred learning, both for
the learners and the teachers. Studentscan use EDUCO

within a standard web-browserto navigatetowards useful
information and Web-resourcesgathered into the system.
Thekey issueis thateveryparticipantcanseeeveryoneelse
in thesystemandtheir navigationalsteps,so that the feel-
ing of studentcompanionstakingpart in the sametasksis
increased.Theimplicationsof this typeof socialnavigation
arediscussedalongwith thedescriptionof thesystemitself.

1. Intr oduction

Emerging trends in higher educationinclude a shift
from traditional,teacher-orientedlecturingtowardsstudent-
centredlearning (SCL). SCL meansthat communicating
coursematerialdoesnot restsolely on the shouldersof a
teacher(seee.g. [4]). A wide variety of different teach-
ing andlearningapproachesfall into the category of SCL.
Examplesinclude active learning,project-basedlearning,
problem-basedlearning, case-basedlearning, and even
morerecentapproachessuchaslearningby research.

Learningtasksin SCLincludesuchtechniquesassubsti-
tuting active learningexperiencesfor lectures,holdingstu-
dentsresponsiblefor materialthat hasnot beenexplicitly
discussedin class,assigningopen-endedproblemswhich
requireboth critical andcreative thinking, andusingself-
pacedcooperative learning. The researchfindingsof edu-
cationalliteratureprove convincingly that,properlyimple-
mented,SCL fostersmotivationandelicits a deeperunder-
standingtowardthesubjectbeingtaught[4, 5, 3].

At thesametime, anothertrendwitnessedin highered-
ucationhasbeento promoteWeb-basededucation.Thepo-
tential benefitsof Web-basededucationare tempting,but
producingeffectiveWeb-courseshasprovento beresource-
intensive;relyingonpre-madelearningmaterialsand/oron-
line lecturesor tutoringhave beencostlyactivities, yet the
learningoutcomehasoften beenlessthandesired. How-
ever, SCLcanbeintegratedinto Web-basededucationwith
significantsuccess,if thetoolsandcourseassignmentsused
aredesignedto supportstudent-centredactivitiesduringthe
course. Student-centredprinciplesarebuilding blocks for
computer-supportedcollaborative learning[1]. The paper
describesEDUCO, a systemto be usedasa learningplat-
form in Web-courseswith an emphasistowardsSCL. To
make thestudentsmoreawareof otherstudents’actionsin
theenvironment,EDUCO incorporatestheconceptof social
navigation[9].

In their seminalbookaboutsocialnavigation,Munro et
al. [9] useanon-linegrocerystoreasanexamplewhenclas-
sifying differenttypesof socialnavigation: if peoplevisit-
ing the storearegiven recommendationsaboutwhat other
peoplehave bought,it is a form of indirect socialnaviga-
tion. If a shopperin the grocerystorehasa senseof other
peoplemoving aboutthe storeandcanengagein seeking
e.g.assistance,it isacaseof directsocialnavigation.Exper-
imentswith socialnavigation in educationalsettingshave
mostlyfalleninto thecategoryof indirectsocialnavigation
(seee.g.[2]). A key issuein EDUCO is to employ real-time
directsocialnavigationto createthefeelingof live learning
companionsin the system[8] andto addto the senseof a
learningcommunity.

2. EDUCO tool

An exampleof a Web-coursecould be asfollows. The
teacherhaspickedoutseveralresearcharticlesonthecourse



topic. The coursehasdifferent topics for eachweek. A
weeklyassignmentmeansthat the studentshave to form a
groupto preparea reporton the subject.Thestudentscan
usesomeof the researcharticlesasa startingpoint for the
reports. The reportsconstitutethe courseportfolio cover-
ing thecoursecontents,maybealongwith a learningdiary
wherethestudentshavereflectedtheir learningprocessdur-
ing theweeklyreports.This typeof a courseusesmany of
thetypical methodsof SCL: preparinga reportis anactive
experiencecomparedto lectures,studentsare responsible
for materialthathasnot beenexplicitly discussedin class,
andproducingareportonatopic is anopen-endedproblem
to betackledin groups.

2.1. Socialnavigation functions in EDUCO

EDUCO canbeusedfor theSCLcoursedescribedabove.
Of course,many othervariationsanddifferentcoursescan
be fitted into EDUCO aswell. The ideaof not relying on
pre-madecoursematerialanduseresearcharticlesandother
versatileresourcesis presentin EDUCO’s map of docu-
ments(Fig. 1, upperleft corner).It is obviousthatthemap
canconsistof typical coursematerialaswell, but the idea
of socialnavigationis lost if everybodyhasto masterevery
documentgatheredinto EDUCO’smap.

The map of documentspresentsdocumentscurrently
available in the environmentand providesa way to navi-
gateto themdirectly. By doubleclicking adocumentauser
canopenit in the rightmostframein the browserwindow,
asseenin Fig. 1. A useris representedasa coloureddot
aroundthedocumentheor sheis currentlyviewing. Other
usersarevisible to everyuserin real-time,sothattheirnav-
igationis visible to everyonepresent.

Figure 1. EDUCO user interface showing Map
view, open document and related comments.

Thecolourof a dot indicatesa groupmembership.This
type of group membershipis assignedby the teacheror
courseadministratorand is independentof the groupsthe
studentsform. An exampleof groupingcouldbe teachers,
tutors,observers,andstudents.Anothersuitableway to dif-
ferentiatestudentscould be to usetheir aimsandlearning
strategiesfor the course.By representingdifferentgroups
with differentcolours,the participantshave oneadditional
sourceof information they can use when selectingtheir
studypartnersor teamsfor groupwork.

Thedocumentschangetheir brightnesslevel andcolour
on themapdependingonhow muchthey havebeenviewed
relative to theotherdocuments,asseenin Fig. 2. Thetotal
timeall usershavespentviewingeachdocumentis recorded
every hour. Thechangein thebrightnessandin thecolour
of an individual documentaredeterminedby the distance
of its moving averagefor the last 24 hoursfrom the same
averagefor all documents.

Figure 2. Map view.

Map view providestheusersof EDUCO with two essen-
tial featuresof socialnavigation. Colouringthedocuments
accordingto how muchthey have beenviewedis a form of
indirectsocialnavigation. Presentingusersasmoving dots
next to thedocumentsthey arecurrentlyviewing is a form
of directreal-timesocialnavigation. Both of thesefeatures
can help the usersto follow the footstepsof others. The
directsocialnavigationalsoaddsto thesenseof not being
alonein a web-course.Researchon workspaceawareness
hasnotified this asan importantissuein differentformsof
groupware(seee.g.[10]).

Even thoughthe navigation of othersis visible to the
other participants,initiating the communicationbetween
the studentsalso has to be madeas simple as possible.
EDUCO hasa built-in chat integratedto the mapview to
enablead hoc synchronouscommunicationbetweenpeers
andotherusers.Thechatterscanbepickedupfrom themap



view by clicking the dotsrepresentingusers.The number
of participantsin the discussionis unlimited, but oneper-
sonmay useonly onechatchannelsimultaneously. Thus
the functionality of the chat is restrictedwhen compared
to many commonlyusedchatservices.However, the chat
in EDUCO is targetedto a small exchangeof ideaswhen
searchingfor a teammemberfor groupwork.

Of course,there is also a search function in EDUCO.
It can be usedto find both personsand documents.The
searchis targetedto thetitlesof documentsandnames(and
nicknames)of users,both online and offline. The search
resultsareshown in the ”Searchview”, but also in ”Map
view” by highlighting thedocumentwith a blue rectangle,
ascanbeenseenin the”Map view” in Fig. 2.

Findingteammembersto completeanassignmentis of-
tenobligatoryin SCL.Whensearchingfor acompanionfor
group work, regular searchis uselessunlessa studental-
readyknowsthepersonheor sheis willing to teamupwith.
However, anothertype of searchcanbe usedfor the pur-
pose. EDUCO’s alarm offerseachusera possibility to set
”triggers” into the documents,groupsandthe overall sys-
tem. In otherwords,a usercanset EDUCO to alert when
certainconditionsoccur. This featureis useful in a case
whereausersearchesfor acompanion(possiblyfrom acer-
taingroup)showing interestfor acertaindocumentor topic,
or wantsto contactaparticularpersonwhenheor sheenters
thesystem.Thealarmfunctionalsoenablesmakingcombi-
nationsof triggeringevents.Figure3 shows anexampleof
a combinationof triggers: thealarmwill go off if ”Miikka
Miettinen” or ”somebodyfrom group3” entersthesystem.

Figure 3. Alarm view.

2.2. Group-forming functionality

Working in groupsis anessentialpartin student-centred
learning. An important featurein EDUCO is the support

for forming groups.Alarms,chatandnavigationalpatterns
canbeusedwhenscreeningfor potentialpartnersfor group
work. Anotherfeatureis a list of available(i.e. not yet in
any group)participantsin theenvironment.Every usercan
startagroupby clicking abutton”Add anew group”. Other
peoplecanjoin sucha group,or they canstarta new group
andtry to persuadepeopleto join. After producinga joint
work, suchas a report or the draft of a report, it can be
publishedfor commentsin EDUCO by submittingtheURL
of thework.

The way groupforming is handledin EDUCO is partic-
ularly suitablefor a coursewherethegroupsarenot stable
for theentirecourse,andmoreimportantly, thegroupsare
formed by the studentsthemselves without teacherassis-
tance.This approachrequiresmetacognitiveskills by forc-
ing the studentsto think aboutwhatkind of expertisethey
will needfor the task at hand. The needfor metacogni-
tive skills areoftencoupledwith domainexpertisein vari-
ousformsof SCL.In addition,EDUCO’sgroup-formingap-
proachis in line with someothermoderneducationneeds
suchasjust-in-timelearningandlearningon demand.

Documenticonsin the”map view” of EDUCO caneach
representa collection of studentreports. Otherwise,the
spacefor documentsin themapcouldbeoverwhelmedwith
studentreports,especiallyin largecourseswith weekly or
semi-weeklyreports.

2.3. Commentsand bulletin board discussions

In addition to the synchronousdiscussionsdescribed
above,EDUCO hastwo possibilitiesfor asynchronouscom-
munications. A documentin the EDUCO map can have
oneof thesetypesof communicationchains”attached”to
it, i.e. thecommentsarealwaysdocument-specific.A dis-
cussionchainfor a reportdocumentpublishedby a student
groupworkingtogetherfor aweeklyassignmentis atypical
hierarchicaldiscussionchain, whereprevious discussions
canbe quotedanda new discussionchaincanbe started.
Thediscussionismeantfor buildingknowledgetogether, by
publishinganearlyversionof areportfor anassignment,for
example,andsolicitingcommentsfrom othercoursepartic-
ipants.Thisapproachis in harmony with theideaof SCL.

Another type of commentsis shown in the lower left-
handcornerin Fig. 1. Whereasthedocumentswith student
reportshavenewsgroup-typehierarchicaldiscussions,other
documentsgatheredinto EDUCO have a spacefor general
notesor comments.A typical useof thesecommentsis to
askothersaboutan unclearpoint in an article, or notean
issueraisedin thearticle.Both typesof commentsareopen
to anyonein thesystem.



3. Empirical evaluation

3.1. Coursestructur eand the setting

The EDUCO tool and the student-centredapproachit
supportsweretestedempirically in an advancedcoursein
ComputerScienceentitled”ComputerUsesin Education”
with thesubtitleof ”Web-basedlearning’”. Thecoursewas
given at the Departmentof ComputerScience,University
of Helsinki,Finland,duringtheSpringsemester2002.

The format of the coursefollowed the student-centred
principles. Othercoursesat theDepartmentaretraditional
lecture-basedcoursesor learning-material-orientedsolitary
web-courses,so the approachwasuniquefor the students.
In addition,it wasthefirst pureweb-coursefor mostof the
students.Therewasnofinal exambut thestudentshadnine
weeklyreportstoproducefromninedifferenttopicsin vary-
ing teams.Teamsizeswerenot fixed,but groupsof two or
threewererecommended.Moreover, the groupswerenot
allowedto staythe sameduring thecourse.A studenthad
to beinvolvedwith at leastthreedifferentgroups.Forty-six
studentsactively participatedin thecourse(i.e. producedat
leastoneweekly report). Someof the studentswereadult
learnerswith varyingbackgroundsanddegreesbut mostof
themweremajoringin ComputerScience.

The course fulfilled several essentialideas of SCL.
Weekly assignmentswere presentedas open-endedprob-
lems,projectsor cases,suchascounsellinga highereduca-
tion instituteon what kind of coursedelivery systemthey
shouldchooseor drafting an approachon how to evaluate
webcourses.Learningwasactive sincetherewereno lec-
tures,sothestudentswereheldresponsiblefor thematerial.
In someassignments,the groupshada certainfreedomin
definingtheobjectivesof theirweeklyreport.Althoughthe
deadlineswerevery strict, within thedeadlinethestudents
wereusingself-pacedcooperative learning.

Apart from the documentscontainingthe reportsof the
studentgroups,thedocumentsin theEDUCO mapdiscussed
the issuescoveredduring the first eight weeks.The docu-
mentswereorganizedinto eight differentclustersundera
commontheme.Thethemeswerecloseto theweekly top-
icsbut notcompletelythesame.Thedocumentclustersizes
variedfrom two to ten,giving a total of ca.40 documents.
The exact amountof documentsvariedslightly during the
course,sincenew resourceswereaddedor replacedocca-
sionally.

Thecourseincludedonly two face-to-facemeetingslast-
ing 45 minutes.Thefirst wasan initial meetingwherethe
structureandrequirementsfor the coursewereexplained.
The secondface-to-facemeetingwas organizedthe next
day, andparticipantshadanopportunityto getfamiliarwith
EDUCO. After that, every communicationtook place in
EDUCO apartfrom someemailannouncements.

Thecoursereliedheavily onpeer-commenting,sincethe
teacherand the teachingassistantwerenot able to exten-
sively guideor commentthe reportsof thestudentgroups.
Thefirsteighttopicscovereddifferentaspectsof Web-based
learning,suchas platforms, learningtheories,interaction
andadaptive educationalsystems.The assignmentfor the
lastweekwasto evaluateall thereportsproducedduringthe
first eightweeksandchoosethe mostsignificantonefrom
everyweek.Becauseof thenatureof thelastassignment,it
wasrecommendedto do thatassignmentalone.

3.2. Discussionabout the courseand the tool

Kreijns andKirschner[7] have identifiedthethreemost
commonpitfalls of computer-mediatedsocial interaction.
The first pitfall is that social interactioncan be taken for
granted;that it will automaticallyhappenin thecomputer-
supportedcollaborative learning. The secondpitfall is the
tendency to forget the interactionthat is salientin various
levels of non-taskcontexts (seealso [6]). The third pit-
fall is that asynchronouscollaborationcomplicatessocial
processescausingtaskcoordinationandparticipationprob-
lems.

In our experiment,social interactionwas not a prob-
lem. Studentswereactuallyeagerto seeksocialinteraction
with differentparticipants.The instructionswere that the
groupfor weekly reportsshouldnot stay the sameduring
thewholecourse,andeverystudenthasto beinvolvedwith
at leastthreedifferentgroups.Thus,theminimumamount
of studypartnersfor eachstudentwasthree.However, the
averageamountof partners(modifiedwith thestudentswho
droppedout)was6.05,rangingfrom 3 to 11. Working with
self-organizedgroupswaswell-receivedby thestudents.

Also the amountof commentsanddiscussionpostings
wasrelatively high, On the otherhand,studentsknew that
they arerewardedbasedon the commentsmade.Still, the
majority of the postingswereundoubtedlywritten to con-
tribute somethingto the discussionandnot to raise”free”
points. Theaverageamountof commentswas5.0,andthe
averageamountof discussionpostingswas16.4.Thevaria-
tion wasremarkable,sincesomestudentsdid not write any
discussionpostings,and the most active wrote 149 well-
groundedpostings.

Thesecondpitfall wasdeliberatelyavoidedby encourag-
ing the groupsto meetandwork togetheroutsideEDUCO.
However, someof thestudentschoseto usedifferentWeb-
tools for communicationandrarely met anyonein person.
Many of the studentsstill preferredto meetonceor twice
duringtheweeklyassignment,eventhoughemailandother
typesof communicationchannelswereheavily usedto ex-
changeideasanddraft versionsof thereports.Thethreatof
the secondpitfall is still genuine.Becausethe teacherdid
notcommunicatewith thestudentsoutsidethecomputeren-



vironment(andthegradesfor reportswerereleasedonly af-
ter thecourse),somestudentsstartedto comeupwith spec-
ulations,suchas”the reportwasnot goodif theteacherdid
notcommenton it.”

The third pitfall wasa reality for a fraction of the stu-
dentsparticipatingthe course. Somestudentscomplained
aboutthe difficultieswhentrying to fit the timetableswith
otherstudentsduringtheweeklyassignments.However, the
majority of thestudentsdid find it flexible andmeaningful
to work with the synchronousandasynchronoustools that
EDUCO provided1. Thestudentpopulation(ComputerSci-
encemajors)couldhavebeenafactor. Many of thestudents
havea habit to checktheir emailsregularly, andthethresh-
old for initiating asynchronouscommunicationwith peers
is low.

Theatmosphereandthefeelingduringthecourseis best
describedwith this extractfrom thelearningdiary of a stu-
dent:

”The studentsstartedto commentfreely on each
othersreportsduringthecourse.Legendarychar-
actersrosefrom theparticipants[...] Personsbe-
hind their namesstartedto get ’f aces’although
the majority remainedfaceless. Emergenceof
group spirit was clearly noticeable,especially
duringthelastfew dayswheneveryonewaslook-
ing thru thereportsandtriedto find thebestones.
I didn’t chatwith anyonein EDUCO, but seeing
otherstudentsaroundthedocumentsgave a feel-
ing thattherearepeopletacklingthesametasks.”

The feeling of joint effort to build knowledge together
wasalsoseenin the drop-outrate. Only threeactive stu-
dents(studentswho producedat leastonereport)out of 46
droppedout from thecourseafterthreeweeklyreports.The
otherswereactive: eventhoughonly thesevenbestweekly
reportswere to be graded,only 10 studentschosenot to
completemore than seven reports. The experienceswith
motivation,commitmentandlevel of activenessareremark-
ablydifferentwhencomparedto other, traditionallearning-
material-orientedweb-coursesthatwereheldat thedepart-
mentatthesametime,althoughnoformalstudieswerecon-
ductedon thetopic.

4. Conclusions

The paperpresentedEDUCO, a tool for student-centred
Web-basedcourses,and describedhow it was usedin a
university-level course.Thedescribedcourseis, of course,
just onepossibility to harnessthe systeminto Web-based
education.Thestudentresponsesandthelearningoutcomes

1Many studentsusedotherformsof communicationaswell whentry-
ing to find study partners,including traditional email and even mobile
phones.

werestronglypositive andencouragedto shift the biasto-
wardsstudent-centredlearningin subsequentweb-courses.

Noticeableissuesconsideringthe researchreportedare
that the studentsfelt this type of SCL to be meaningful,
yet theworkloadfor teacherswassignificantlylower com-
paredto the Web-coursesrelying on pre-madecoursema-
terial with quizzesandexercises.Strongrelianceon peer-
assistedlearningandthefeelingof building knowledgeto-
getherenabledby thesocialnavigationfunctionsof EDUCO

werefactorsreportedto becontributing to thepositive atti-
tudetowardsthecoursein thestudentfeedback.
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